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FREE FLOW DEVICE FOR CONTAINER
UNSCRAMBLERS

This invention relates to free flow devices for con-
tainer unscramblers, and is more particularly con-
cerned with a new and improved method of and means
for single file orientation of randomly placed contain-
ers or the like on an unscrambler conveyor system.

Apparatus of the type commonly referred to as un-
scramblers are utilized in handling containers for single
file orientation although dumped haphazardly onto the
unscrambler. Heretofore a fixed deflecting bar has
been employed to nudge the containers toward the take
away conveyor. Where cylindrical containers are being
handled no special problem of jamming has been expe-
rienced because the symmetrically cylindrical perime-
ters freely cam and accommodate to one another as the
containers converge toward the take away conveyor.
However where the. container perimeters are other
than round, jamming is often experienced, sometimes
only resulting in slow-down but often causing damage
to the apparatus or the containers.

An important object of the present invention is to
overcome the foregoing and other disadvantages, defi-
ciencies, inefficiencies, shortcomings and problems in
prior art methods and structures for handling contain-
ers on unscramblers, and to attain important advan-
tages and improvements as will hereinafter become ap-
parent. :

Another object of the invention is to provide new an
improved method of and means for handling objects
such as containers on an unscrambler conveyor system
in a free flowing manner.

A further object of the invention is to provide a new
and improved device for assuring the freedom from
jamming of objects such as containers on an unscram-
bler.

Yet another object of the invention is to provide a
new and improved jogger for unscramblers.

Other objects, features and advantages of the inven-
tion will be readily apparent from the following de-
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scription of a preferred embodiment thereof, taken in

conjunction with the accompanying drawings although
variations and modifications may be effected without
departing from the spirit and scope of the novel con-
cepts embodied in the disclosure, and in which:

FIG. 1 is a perspective view of an unscrambler em-
bodying features of the invention.

FIG. 2 is a fragmentary top plan view of the unscram-
bler.

FIG. 3 is an enlarged sectional elevational view taken
substantially along the line III—II of FIG. 2.

In a representative unscrambler as shown in FIGS. 1
and 2, containers 5 are dumped as from carrying trays
or boxes onto a loading table 7, in this instance located
at one side of a conveyor system comprising side by
side progressive speed conveyors including, in this in-
stance, parallel, coplanar conveyor belts 8, 9, 10, 11,
12 and 13 in which the conveyor 13 is the take away
conveyor toward which the containers are to be
shunted for single file onward travel. Support for the
table 7 and the conveyors 8-13 is provided by a suitable
frame 14 which also provides support for driving means
for the conveyor system including a motor 15. Con-
tainer driving power of the motor 15 is applied through
transmission means including a drive chain 17 drivingly
engaging with a sprocket 18 drivingly mounted on a
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shaft 19 rotatably supported on the frame 14 trans-
versely relative to the conveyors and operative to drive
at least one of the conveyors by means of a cogwhee]
20. In a known manner, the conveyor belts 8 to 13, in-
clusive, are drivingly connected with the power source
such as the motor 15 in a manner to travel at progres-
sively greater speed, the conveyor 8 along side the table
7 traveling at the slowest speed, and each successive
one of the conveyors traveling at a slightly greater dif-
ferential speed, with the take away conveyor 13 travel-
ing at the maximum speed. In addition, each of the con-
veyors may, as best seen in FIG. 2, be of progressively
greater length from the conveyor 8 to the conveyor 13.
The containers 5 after being dumped onto the table 7
are pushed over onto the conveyor system and ad-
vanced by the conveyors progressively toward a take
away point.

Means for maintaining the containers on the con-
veyor system comprise a retaining curb bar 21 suitably
supported across the back end of the conveyor and
along the side of the conveyor assembly opposite to the
side on which the table 7 is located. At the opposite
side of the conveyor system forwardly or downstream
relative to the table 7, the containers 5 are shunted pro-
gressively toward the take away conveyor 13 as the
containers are advanced by the successive conveyors 8,
9, 10, 11 and 12. For this purpose a container deflect-
ing or shunt bar 22 is provided which extends from
closely adjacent to the table 7 diagonally across the
conveyors to the adjacent side of the take away con-
veyor 13 where a guide bar 23 spaced from. the curb
bar 21 along the opposite side of the conveyor 13 from
the bar 21 cooperates therewith in channeling the con-
tainers 5 single file onto and along the conveyor 13.

Conventionally a shunting bar positioned like the bar
22 is mounted fixedly, but where the containers have
been of non-round circumference, jamming has often
resulted at or adjacent to the throat defined at the con-
vergence of the rigid shunting bar and the curb bar 21.
For illustrative purposes the containers have been
shown as square, but it will be understood that any
other non-round perimeter containers would be subject
to the same jamming tendency. In FIG. 2 two of the
containers 5 are indicated as in a jam prone disposition.

According to the present invention, the containers §
are jogged along the shunting bar 22 in a manner to
preclude jamming and to assure free flow advance of
the containers to and onto the take away conveyor 13.
To this end, the bar 22 is oscillatably mounted and ar-
ranged to be oscillatably driven. Mounting means com-
prise a pair of horizontally mounted reciprocable
plungers 23 (FIG. 2 and 3) having bar-supporting ends
provided with respective transverse slots 24 within
which is slidably engaged a longitudinal fin 25 rigid
with the back face of the bar 22 in substantially T-
formation relation to the bar which has a substantial
width in vertical plane and providing a container en-
gaging face which is desirably equipped with a layer of
cushioning material 27 therealong. Within the slots 24,
the fin 25 is secured pivotally as by means of respective
pivot pins 28. Means for reciprocably supporting the
plungers 23 comprising respective bushing bearing as-
semblies 29 rigidly mounted on a horizontal bar 30
which is fixedly mounted on spaced posts 31 on pier
portions 32 of the frame 14 clear of the conveyor as-
sembly. Through this arrangement, the bar 22 is sup-
ported in the desired oblique container shunting rela-
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tion relative to and in closely spaced relation above the
plane of the conveyor assembly identified at P in FIG.
3.

By having the plungers 23 located adjacent to respec-
tive opposite end portions of the bar 22 oscillation of
the bar can be effected by reciprocating either of the
plungers 23 to oscillate the bar 22 about the fulcrum
provided by the pivot 28 of the other of the plungers.
Bar oscillating reciprocations of the plungers 23 is con-
veniently effected by means of respective cams 33
corotatably mounted on a cam shaft 34 in spaced hori-
zontal alignment with the back ends of the plungers 23
and rotatably journaled in axially spaced bearings 35
supported by respective brackets 37 on suitable piers
38 and 39 on the frame 14. Each of the cams 33 has a
lobed perimeter, herein comprising in each instance a
pair of diametrically opposite cam lobes 40. Each of
the plungers 23 carries on its end adjacent the associ-
ated cam 33 a follower wheel 41 which rides the cam
perimeter. Means for normally biasing the plungers 23
toward the cams comprise respective coiled compres-
sion springs 42 thrusting at one end against the bar 30
and at the opposite end against a thrust collar 43 held
in position to maintain the spring under compression by
means of a transverse pin 44 in the plunger. Stop means
in the form of a fixed collar 45 on the front or head end
of each of the plungers 23 limits the rearward thrust of
the spring 42 to the low points on the cam wheels so
that adjustments of the cam can be readily effected. It
would be observed that as the cam 33 rotates, the
plunger will be alternately driven inwardly toward the
conveyor assembly and returned outwardly as the fol-
lower 41 rides onto and off of the lobes 40, and the bar
22 will therefore be correspondingly driven inwardly
and outwardly, as indicated in the full line position in
comparison with the dashed position in FIG. 3.

Optimum operating adjustment of the cams 33 is
adapted to be effected. Thus, for angular adjustments
the cam wheels 33 are mounted on respective hubs 47
which are keyed by means of feather keys 48 to the
shaft 34 and adjustable longitudinally along the shaft
and locked in adjusted position by means of set screws
49. Securing means comprising bolts 50 secure the cam
33 in preferred angular position on the hub 47 relative
to the shaft 34. Adjustment of the position of the shaft
34 in a horizontal direction relative to the plungers 23
is adapted to be effected by adjustably mounting the
brackets 37, securing the brackets by means of bolts 51
extending through slots 52 elongated in the adjustment
direction in the base flanges of the brackets. Optimum
vertical adjustments of the shaft 34 are adapted to be
effected by mounting the bearings 35 for vertical ad-
justment by means of bolts 53 extending through verti-
cally elongated bolt holes 54 in the vertical flanges of
the brackets. By preference, the cams 33 are adjustably
fixed on the shafts 34 to have the lobes 40 of the re-
spective cams engage the associated plunger followers
41 alternately so that when one of the cam lobes 40
thrusts its associated plunger inwardly, the other
plunger has its follower riding a low point of its cam.
Thereby as the shaft 34 rotates the bar 22 is oscillated
as indicated by comparison of the full line and dash line
positions in FIG. 2, Such oscillation jogs the containers
5 traveling along the bar 22 gently to assure free flow
of the containers toward and onto the take away con-
veyor 13, jogging of the container 5 nearest the bar 22
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to prevent a hangup or jam being indicated by direc-
tional arrow in FIG. 2.

Means are provided for driving the shaft 34 from the
same power source that drives the conveyor, mainly
from the driven shaft 19. To this end, suitable transmis-
sion gear means 55 translate rotary motion of the shaft
19 to a stub shaft 57 which is connected by means of
a universal joint 58 with the adjacent end of the shaft
34. Accordingly, when the conveyor system is driven,
including the driving power transmitted through the
flexible driving member chain 17 and the shaft 19, the
shaft 34 is concurrently driven.

In operation, containers unloaded from receptacles
onto the table 7 are pushed over onto the running con-
veyor system and more. particularly onto the nearest
conveyor 8 and possibly also onto the mixed adjacent
conveyor 9 and 10. All of the conveyors 8, 9, 10, 11,
12, 13 travel in operation toward or at least converge
toward the deflector, flow controlling jogger bar 22 so
that on reaching the bar 22 the containers are shunted
diagonally toward the take away conveyor 13. By hav-
ing the conveyors traveling at progressively greater
speed from the conveyor belt 8 to the receiving con-
veyor belt 13, the containers are gradually separated as
they advance along and are shunted by the bar 22 from
conveyor to conveyor. Any tendency of the containers
to catch on one another or hang up or jam any place
along the bar 22, and more especially at the receiving
guide throat where they move onto the take away con-
veyor 13, is controlled and obviated by the horizontal
oscillatory jogging movements imparted to the bar 22.
Although for some types of containers, merely oscilla-
tively vibrating the bar 22 by actuating it adjacent to its
forward or delivery throat end and about a fulcrum ad-
jacent to its opposite end may suffice, improved action
and flow control are attained by the dual oscillatory ac-
tuation wherein the bar is alternately rocked about the
two vertical axes provided by the pins 38 adjacent to
the opposite ends of the bar. This causes initial separat-
ing jogging of the containers where they are generally
in the greatest mass concentration at the beginning of
their forward travel beyond the delivery table 7 so that
by the time the containers reach the vicinity of the take
away conveyor 13 they are already reasonably sepa-
rated and flow reasonably smoothly onto the take away
conveyor. Any further tendency of two or more of the
containers § to enter into jamming contact at the deliv-
ery throat is most efficiently counteracted by the jog-
ging effect of the horizontally oscillating forward end
portion of the bar 22. By having the entire container
facing surface of the bar 22 covered by the strip of
cushioning material 27, not only are the containers pro-
tected against damage from jogging contact of the bar
with the containers, but contact with the containers is
silient because of the shock absorbing, sound deaden-
ing effect of the buffer strip 27. In addition, as the buf-
fer strip 27 contacts the containers motivated onwaard
by the respective conveyors on which the containers
may be riding at any point along the length of the bar
22, the frictional character of the strip 27 imparts a
slight counterclockwise spinning motion to the con-
tacted containers as generally indicated by the direc-
tional arrow in FIG. 2, causing them to disengagingly
nudge contacting containers and thereby enhance free
flow of the containers into single file on the take away
conveyor 13.
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It will be understood that variations and modifica-
tions may be effected without departing from the spirit
and scope of the novel concepts of this invention.

I claim as my invention:

1. Apparatus for unscrambling containers, compris-
ing:

a take away conveyor;

a shunting bar converging toward said take away con-

veyor,; )
means for conveying containers to and along the
shunting bar toward the take away conveyor,

means for vibrating the shunting bar to assure free
flow movement of the containers from the bar onto
the take away conveyor; and

means on the bar for effecting spinning of the con-

-tainers which contact the bar by being propelled
theretoward by said conveying means, and wherein
said means for effecting spinning comprises a fric-
tional cushioning strip attached to and providing a
facing of substantial thickness along the bar for en-
gagement by the containers.

2. Apparatus according to claim 1, wherein said
means for conveying containers to and along the shunt-
ing bar comprise a plurality of progressive parallel con-
veyors and means for driving the parallel conveyors at
progressively greater speed from the end of the bar re-
mote from the take away conveyor to the take away
conveyor. ‘

3. Apparatus for unscrambling containers, compris-
ing:

a take away conveyor;

a shunting bar converging toward said take away con-

veyor;
means for conveying containers to and along the
shunting bar toward the take away conveyor,

means for vibrating the shunting bar to assume free
flow movement of the containers from the bar onto
the take away conveyor;
said bar being mounted for oscillation about fixed
vertical axes adjacent to opposite ends thereof;

said vibrating means operating to oscillate opposite
ends of the bar alternately to effect said vibrating
thereof; and

said means for conveying containers to and along the

shunting bar comprising a plurality of progressive
parallel conveyors and means for driving the paral-
lel conveyors at progressively greater speed from
the end of the bar remote from the take away con-
veyor to the take away conveyor.

4. Apparatus according to claim 3, including means
on said bar for effecting spinning of the containers
while contacting the bar.

5. Apparatus according to claim 3, wherein said con-
veying means comprise endless conveyor belt struc-
ture, means for driving said endless belt structure to-
ward said bar including a rotary shaft, said means oper-
ating to oscillate opposite ends of the bar including a
rotary shaft extending generally parallel to the bar on
an axis which is angular to the axis of said conveyor
driving means shaft, and means including a universal
coupling connecting said conveyor driving means shaft
drivingly with said oscillating means shaft.

6. Apparatus according to claim 3, wherein said
means operating to oscillate opposite ends of the bar
comprise a fixedly mounted supporting bar extending
generally parallel to said shunting bar, respective
plungers reciprocably supported by respective opposite
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end portions of said supporting bar, means pivotally at-
taching said plungers in supporting relation to said
shunting bar, and means for reciprocably driving said
plungers to effect oscillations of said shunting bar.

7. Apparatus according to claim 6, each of said
plungers having a cam follower on its end opposite to
said shunting bar, a cam shaft rotatably mounted paral-
lel to said supporting bar and adjacent to said followers,
respective lobed cams corotatable with said shaft and
engaged by said followers, and means for driving said
shaft to rotate the cams, said cams having the lobes
thereof arranged to effect reciprocations of the plung-
ers alternately oppositely for oscillating said shunting
bar.

8. Apparatus according to claim 7, including means
for adjusting said shaft relative to said plungers and for
adjusting said cams relative to said followers.

9. Apparatus according to claim 3, including means
for effecting spinning of the containers which contact
the bar and comprising a frictional cushioning. facing
along the bar for engagement by the containers.

10. Apparatus for unscrambling containers, compris-
ing:

a take away conveyor;

a shunting bar converging toward said take away con-

veyor,;
means for conveying containers to and along the
shunting bar toward the take away conveyor;

means for vibrating the shunting bar to assure free
flow movement of the containers from the bar onto -
the take away conveyor;

means on the bar for effecting spinning of the con-

tainers which contact the bar; and

said means conveymg containers to and along the

shunting bar comprising a plurality of progressive
parallel conveyors and means for driving the paral-
lel conveyors at progressively greater speed from
the end of the bar remote from the take away con-
veyor to the take away conveyor.

11. Apparatus for unscrambling containers, comprxs-
ing:

a take away conveyor;

a shunting bar converging toward said take away con-

veyor,
means for conveying containers to and along the
shunting bar toward the take away conveyor;

means for vibrating the shunting bar to assure free
flow movement of the containers from the bar onto
the take away conveyor;
said bar being mounted for oscillation about fixed
vertical axes adjacent to opposite ends thereof;

said vibrating means operating to oscillate opposite
ends of the bar alternately to effect said vibrating
thereof;

said means operating to oscillate opp051te ends of the

bar comprising a fixedly mounted supporting bar
extending generally parallel to said shunting bar,
respective plungers reciprocably supported by re-
spective opposite end portions of said supporting
bar, means pivotally attaching said plungers in sup-
porting relation to said shunting bar, and means for
reciprocably driving said plungers to effect oscilla-
tions of said shunting bar; and

wherein each of said plungers has a cam follower on

its end opposite to said shunting bar, a cam shaft
rotatably mounted parallel to said supporting bar
and adjacent to said followers, respective lobed
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cams corotatable with said shaft and engaged by " of said shunting bar.
said followers, and means for driving said shaft to 12. Apparatus according to claim 11, including
rotate the cams, said cams having the lobes thereof means for adjusting said shaft relative to said plungers
arranged to effect reciprocations of the plungers and for adjusting said cams relative to said followers.

alternately oppositely for effecting said oscillations 5 ¥ Ok ok ox %
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